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Key messages 
 About 2/3 of the households (HH) had reduced 
agricultural income in the year 2019, mostly due 
to climate-related shocks. Those impacts were 
higher for female-headed HH (75%). 
 About 20% of HH made changes in their 
cropping activities and 8% in their livestock 
activities. Female-headed HH, however, made 
more frequent changes (75% in crops and 50% 
in livestock), compared to male-headed HH 
(16% and 5% respectively). 
 Climate shocks were the main drivers of 
changes in cropping and livestock’s activities for 
men and women.  
 Innovative changes (never undertaken before in 
the farms) were reported by 57% of male-
headed and 11% of female-headed HH. 
 A high proportion of farmers (twice more male 
than female) accessed climate-information 
services, but only a few portion of them was able 
to translate them into action. 
 The adoption of the CSA practices promoted in 
Kaffrine reached 159 male (96%) and 110 
female (70%) farmers but was lower in female-
headed than in male-headed HH.High adoption 
rates were reported for agroforestry and reduced 
tillage (70%),  medium- adoption levels for 
manure (40%), organic matter + microdose of 
inorganic fertilizer, and FMNR (ca. 23%) and 
lower adoption (<15%) for microdose (NPK 
+urea) and drought tolerant varieties.  
 The most adopted practices in female-headed 
HH were organic + microdose of inorganic 
fertilizers, manure and reduced tillage whereas 
drought tolerant varieties were not adopted at 
all. Male-headed HH adopted twice more 
frequently reduced tillage and FMNR. 
 On average 90% of adopting farmers reported 
positive outcomes of the CSA practices on: 
generating additional incomes, enhancing food 
access and diversity, improving climate 
resilience and not increasing agricultural labor 
time. The perceived effects on improving yields 
varied among gender and specific CSA-
practices ranging from 8% to 88%.  
 The level of participation and/or control of 
income generated by the practices was about 
96% for both male and female. 
This synthesis presents an analysis of the results from 
the 2019 implementation of the Climate-Smart Agriculture 
(CSA) Monitoring framework in Kaffrine (Senegal). This 
work contributes to the Activity 2.2 ‘Mainstreaming of 
evidence-based CSA options within the selected value 
chains’, in the context of the CCAFS-EU-IFAD grant 
reference 2000002575 for the research project “Building 
livelihoods and resilience to climate change in East & 
West Africa: Agricultural Research for Development 
(AR4D) for large-scale implementation of Climate-Smart 
Agriculture” led by the Alliance of Bioversity International 
and CIAT. 
 




In the context of the climate-smart villages (CSVs) 
approach developed by the CGIAR Research Program on 
Climate Change, Agriculture and Food Security (CCAFS) 
and its learning platform on “Participatory evaluation of 
Climate-Smart Agricultural (CSA) practices and 
technologies”, farmers in the Daga-Birame village 
(located within the Kaffrine Climate-Smart Village site) 
have been implementing and testing in an integrated 
manner, several agricultural interventions. Those include 
a range of agricultural practices and technologies that aim 
to sustainably improve agricultural productivity and 
households’ income, to improve the resilience of farmers 
and their ecosystems and to reduce greenhouse gas 
emissions or sequester carbon when possible. 
To support a standard and robust evaluation of these 
technological options and build context-specific evidence 
on their adoption drivers and related outcomes at 
household level, CCAFS developed the CSA Monitoring 
framework. The framework is associated with an ICT-
based data collection App (Geofarmer) that helps 
researchers and practitioners to assess to what extent 
farmers’ implementation of CSA options leads to positive 
socio-economic and biophysical changes. 
This study presents some of the results of the 
implementation of the CSA monitoring in Kaffrine (Bonilla-
Findji et al 2020). It specifically focuses on assessing how 
household’s agricultural incomes were affected by climate 
shocks in 2019, which responses they put in place and to 
which extend the access to CSA options (practices, 
technologies and climate information services) brought 
positive outcomes in terms of Livelihood and Food 
security and an increased Adaptive capacity.  
The Kaffrine Climate-Smart Village site 
Kaffrine is located in the transition zone from the Sahelian 
towards the Sudan Savannah zone. The climate is 
Sudano-Sahelian with a short rainy season ranging from 
June to October and a long dry season of 8 to 9 months. 
Precipitation varies between 600 mm and 700 mm per 
year. The region is crossed by the tributary of the Saloum 
river, to which are added temporary ponds and small 
valleys fed by rainwater. The vegetation is a grassy 
savannah where only a few trees are encountered together 
with shrubs on very arid soils. The monthly average 
temperatures go from a minimum of 18.2 °C (January) to 
a maximum of 40.7 °C (April). Agriculture is the major 
economic activity in Kaffrine region. Income sources are 
predominantly agriculture, livestock sales, small 
businesses (small shops), remittances and farm labour. 
The area is characterized by extensive small-scale mixed 
crop- livestock farming systems with some small Jatropha 
and fruit areas. Cropping systems are based on pearl 
millet, peanut and cowpea, generally not intensified and 
cropped without agricultural inputs. In the south, peanut is 
intensified using inputs, and maize, sorghum, lowland rice 
and sesame are also cropped. The main challenges 
limiting production include: land degradation and low soil 
fertility, high poverty levels with low access to capital, 
high population pressure on natural resources and no 
attractive markets and climate related risks such as 
erosion, high rainfall variability, strong winds, drought and 
floods. 
To improve productivity, while restoring biomass for 
environmental benefits and carbon sequestration in 
ground and surface, demonstration tests combining 
different Climate-smart options have been put in place on 
community plots to serve as field- school to farmers, as 
well as research laboratory allowing to understand the 
functioning of such an integrated agro-ecosystem. The 
Kaffrine CSV site is a block of 30 km x30 km.  
Climate-Smart Practices  
Seven CSA practices tested by farmers were covered: (1) 
Agroforestry or Tree planting (this refers to baobab, 
jujube, tamarindus, guava); (2) Farmer Managed Natural 
Regeneration (FMNR); (3) Drought tolerant varieties 
(millet, maize or groundnut); (4) Reduced Tillage; (5) 
Organic fertilizer (manure, compost); (6) Microdose of 
inorganic fertiliser (NPK, urea); (7) Manure + microdose 
of NPK and urea. 
Methods 
The CSA monitoring framework includes 17 core 
indicators and an additional set of complementary 
extended indicators linked to specific survey questions 
gathered in different thematic modules and hosted in the 
Geofarmer App.  
The core indicators include 7 uptake indicators (to track 
CSA Implementation and adoption drivers; CSA dis-
adoption and drivers; access to climate information 
services and agro-advisories, capacity to use them and 
constraining factors) and 10 outcome indicators (they 
track farmers perceptions on the effects of CSA practices 
on their livelihoods, food security and adaptive capacity 
and on gender dimensions. The outcome indicators focus 
on: CSA effect on yield/production, on income, on 
improved food access and food diversity, on vulnerability 
to weather related shocks and on changes in agricultural 
activities induced by access to climate information. The 
gender dimensions examined include: decision-making  
on CSA implementation, participation in CSA 
implementation, CSA effect on labor, decision making 
and control on CSA generated income. Finally, the 
extended indicators allows to tackle changes in enabling 
conditions and farmers characteristics such as: livelihood 
security, financial enablers, food security, frequency of 
climate events, coping strategies, risk mitigation actions, 
access to financial services and training, CSA knowledge 
and learning. 
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Data collection associated with the CSA monitoring was 
carried out between November 14-24, 2019 (Ouedraogo 
et al 2020). The main objective of this monitoring was to 
assess farmers’ adoption/implementation of CSA 
practices and technologies over the last 12 months and 
the perceived effects of their implementation on: food 
security, crops productivity and income, adaptive capacity 
and gender aspects.  
The monitoring survey targeted two persons of opposite 
sex involved in on-farm activities from a sample of 
households located in the ten villages. Those included 
Daga-Birame (where the CSV activities have been 
focused), Fass Sy, Mbane, Touba Taba, Toune Mosquée, 
Medina Ndiognick, Ngouye, Ndamboul Mboul, Touba 
Keur Cheikh and Djida.  Only the households from Daga-
Dirame were direct beneficiaries of the CCAFS project. 
All the core Indicators of the CSA monitoring framework 
were calculated using R-Scripts. The following section 
presents a synthesis of the key results. 
Results 
1. Livelihoods and Food security in the 
context of climate variability 
A total of 328 farmers were covered by the monitoring: 
167 male and 161 females. They belong to 166 
households (HH) (7% female-headed) with average 
productive farm areas of 5.2 Ha. A large majority depend 
on agricultural income (96% of male and 80% of female) 
largely generated on-farm. 
Nearly 80% of male-headed households (HH) owned all 
the land they cultivate, about twice more than female-
headed HH (Figure 1). 
 Effects of climate-shocks: In 2019, 61% of HH 
reported reductions in their agricultural income, and in 
61% of the cases, those were associated with climate 
shocks. Income for female-headed HH was more 
affected (88%) as were the impacts from climate 
events (75%) These events included decrease in 
rainfall (55%), drought spells (52%) Irregular rains 
(36%) and in much lower frequency (< 5%) floods and 
heat waves (Figure 2). 
 Main Food source: On-farm production was the 
main food source for 76% of male-headed HH and 
80% of female-headed HH, followed by food 
accessed from relatives or community members (ca. 
20%). 
 
1 A household has that experiences one of these three most severe 
conditions: running out of food, going to bed hungry, or going a whole 




 Food insecurity: In 2019, 90% of female-headed HH 
and 85% of the male-headed HH suffered from some 
degree of food access insecurity.  
 Food Insecurity Access Prevalence (HFIAP): 
During the most difficult months, (July and August) 
54% of HH were severely1 food insecure. Female-
headed HH reported, however, lower levels of 
severe food insecurity (40%) and the proportion 
that reached food security2 (30%) was twice 
higher than male-headed HH (Figure 3) 
 Access to financial services: Nearly 1/3 of 
Kaffrine’s farmers were able to make saving from 
their agricultural income. On-farm investments, 
however, were twice more frequent by male (61%) 
than by the female and, in ca. 25% of the cases they 
were driven by an intention to recover from or 
prevent climate-related impacts. Gender 
differences were also registered in access to 
agricultural credit (ca. 30% for male and only 10% 
2   A household that experiences none of the food insecurity (access) 
conditions, or just experiences worry, but rarely. 
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Figure 2. Frequency of climate shocks affecting 
households’ agricultural incomes in 2019.  
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for female). 36% and 18% of those credits, 
respectively, were climate-driven (Figure 4). While 
44% of male got their credit from cooperatives or 
microcredit institutions, 47% of the female access 
















2. How are households coping with  
climate shocks? 
 Coping strategies: Two-thirds of the HH reported 
borrowing money to overcome the negative economic 
impacts caused by climate shocks, 1/3 used loans 
and savings and about 20% sold assets, reduced 
expenditures or got a new income source. In 17% of 
the HH the coping strategy included rationing of 
skipping meals and 15% went elsewhere to work. 
Female-headed HH used loans and savings and the 
reduction of expensed much more often than male-
headed HH (Figure 5). 
 
2. How are households adapting to 
climate shocks? 
 Risk mitigation actions: On average about 19% of 
the HH reported having made changes in their 
cropping activities and 8% in their activities related to 
livestock production. Changes were more frequent 
in female-headed HH: 75% did changes in their crop 
production and 50% in their livestock, compared to 
16% and 5% respectively, in male-headed HH (Figure 
6). 
 Innovative changes: About 57% of male-headed 
and 11% of female-headed HH reported innovative 
changes (never undertaken before in their farms). 
 Drivers of change in farming activities: Climate-
related stocks were the main drivers of change. They 
accounted for 67%-71% of the changes made in their 
crop production activities by female and male-headed 
HH, respectively and for 90%-100% of the changes in 
livestock production. Only a low fraction of HH made 
autonomous changes (ca. 30% in crops and 12% in 
livestock). Autonomous and climate-driven changes 
made to crop production were more often reported by 
female-headed HH (Figure 7). 
 Types of climate-induced changes: Around 50% of 
the HH made climate-induced changes on 
substituting crop varieties and breeds. Half of male-
Figure 3: Households Food Insecurity Access 
Prevalence (HFIAP) during hardest months – 
July and August 2019. 
Figure 4: Farmers access to financial services 
in Kaffrine and frequency of climate-driven 
“intention”.   
Figure 5: Households coping strategies in 
response to the negative impacts of climate 
shocks  







Go elsewhere to get work
Other
Shift on to off-farm work
Households M-headed F-headed
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headed HH also diversified their animals while 25% of 
female-headed HH abandoned an animal type. 
Female-headed HH, made twice more frequently 
changes in their crop management practices (50%) 
than male-headed HH.  
 
 Access to climate information services (CIS): 
About 72% of the farmers reported having 
accessed CIS in 2019. Gender wise this access was 
almost twice higher for male than for female (90% 
and 53%, respectively). Weather forecast was more 
frequent than seasonal forecast. Access to agro 
advisories was namely associated with seasonal 
forecast. Reported by 41% of male and 22% of 
female, it concerned mainly crop management (75% 
for female and 48% of male) and water management 
(ca. 25%). Despite a relatively high access to CIS, 
only a portion of the farmers accessing CIS 
reported the capacity to use them. This was higher 
for the seasonal forecast (65% of male and 73% of 
female). Weather forecast was only used by 49% of 
male and 39% of female (Figure 8).  
 
 Constraints: The specific constraints to the use of 
CIS differed among male and female and among the 
type of information service. For males, the main 
constraint to use weather forecast was the lack of 
trust (31%) and resources to act after making the 
decisions (28%), while for female it was the ability to 
understand it (38%) and to translate into action 
(32%). For the seasonal forecast, the major challenge 
reported by about half of the farmers was 
understanding it. None of the farmers reported having 
accessed CIS related training in 2019. 
 Adoption of CSA practices: This study shows that 
in 2019 the levels of CSA adoption across the CSV 
were very high: 269 farmers (83%) and 153 
households (96%) from the 7 villages surveyed were 
implementing one or more of the 7 practices 
suggesting an important scaling out from the Daga-
Dirame village (only one with direct beneficiaries). 
Adoption accounted for 95% in male-headed HH and 
100% in the female-HH households covered by the 
survey. At individual level, 159 male (96%) and 110 
females (70%) were involved in the implementation of 
CSA practices (Figure 9). 
 
Figure 6: Frequency of changes made by 









Autonomous Climate-induced Autonomous Climate-induced
M-headed F-headed
Figure 7: Drivers of changes made by male and 
female-headed households to their cropping 
activities (autonomous vs climate-induced). 
Figure 8: Frequency of access and capacity to use 
climate information services by male and female 















Figure 9.  Adoption of CSA practices at individual 
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 Specific CSA practices: Overall, adoption was lower 
in female-headed than in male-headed HH. From the 
seven practices tested, the two that showed high 
adoption rates (ca. 70%) were: agroforestry and 
reduced tillage; The three practices that registered 
medium-levels of adoption were: manure (40%), the 
mix of organic matter + microdose of inorganic 
fertilizer, and FMNR (ca. 23%). The lower adoption 
(<15%) was associated with microdose (NPK +urea) 
and drought tolerant varieties. In female-headed HH 
the most adopted practices were organic + microdose 
of inorganic fertilizers (twice more than in male-
headed HH), manure and reduced tillage whereas 
drought tolerant varieties were not adopted at all. 
Male-headed HH adopted twice more frequently 
reduced tillage and FMNR (Table 1). 
 
 
 Average CSA area/practice: In the Kaffrine site 
covered by the monitoring, the total productive area 
dedicated to CSA practices accounted for 894 Ha and 
it mostly corresponded to areas with organic matter + 
microdose of inorganic fertilizers (305.5 Ha), reduced 
tillage (194 Ha), microdose of inorganic fertilizers 
(137.5 Ha), FMNR (98.5 Ha) and drought tolerant 
varieties (maize, millet (78 Ha) followed by areas for 
agroforestry (55 Ha) and manure (25 Ha). At farm 
level, the share of area dedicated to the different 
practices was more balanced; on average the largest 
fraction was dedicated to agroforestry (ca. 3.7 Ha) 
and the lowest to manure and drought tolerant 
varieties (2.8 Ha) (Figure10).  
 Adoption drivers: Overall, the main factor 
stimulating adoption of most of CSA practices was 
learning and/or accessing training. This was specially 
the case for drought resistant varieties, microdosing 
of inorganic fertilizers, FMNR and manure (51% to 
83%) and for agroforestry by male (65%). Female 
farmers that planted trees reported that they did it 
because of training, market opportunities and climate 
shocks (Table 2). Those shocks were also the second 
most important driver inducing the implementation of 
reduced tillage. The mix organic matter + NPK and 
urea was not only implemented due to learning but as 
a proactive measure to adapt to future climate shocks 
(100% for female and 39% for male). 
 
 Dis-adoption: Dis-adoption of CSA practices was 
below 5%. Microdosis of inorganic fertilizers and 
drought tolerant varieties were dis-adopted by 2% 
and 1% of farmers, respectively in 2019. Female dis-
adopted manure (5%), reduced tillage and organic 
matter + inorganic fertilizer (1%) while male dis-
adopted FMNR (2%). 
The main reason reported by female farmers for stopping 
the implementation of CSA practices was related to the 
workload. In the case of manure, the second reason for 
stopping was that it was expensive to implement (38%). 
Male farmers reported that they dis-adopted microdose of 
inorganic fertilizers and drought tolerant varieties due to 
their high cost. For FMNR, however, drivers of dis-
adoption were shared among the level of work required, 
that did not help to adapt to climate shocks and other 
reasons (33%). 
4. What is the effect of adoption of 
CSA practices at household level?  
The participatory testing and evaluation of context-
specific CSA practices has been at the core of the 
CCAFS Climate-Smart Village research for development 
(CSV AR4D) approach. It has been promoted as one of 
the elements of suitable technical interventions, that 
combined with Climate information services (CIS), 
capacity building and training, and access to financial 
services, can improve smallholders’ farmers’ abilities to 
cope and adapt to the negative impacts of climate 
variability and change. Together with the testing of 
institutional options for dealing with climate change in 
agriculture the CSV AR4D approach aims to gather 
evidence for scaling up and out appropriate options 
Table 1.  Frequency of adoption of the specific 
CSA practices promoted in Kaffrine, at individual 
and household level. 
Table 2.  Practice specific adoption drivers 










to climate Other N
Female 33% 33% 33% 3
Male 65% 22% 9% 4% 23
Female 47% 7% 42% 2% 2% 43
Male 38% 25% 28% 7% 2% 115
Female 61% 22% 7% 10% 59
Male 51% 29% 11% 9% 117
Female 100% 2
Male 26% 9% 26% 39% 23
Female 70% 9% 9% 9% 4% 23
Male 71% 8% 5% 14% 2% 63
Female 72% 12% 8% 8% 25
Male 77% 17% 3% 3% 35
Female 83% 11% 6% 18
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drawing lessons for policy makers from local to global 
levels.  
 
The results of the 2019 monitoring showed that farmers’ 
had positive perceptions regarding the effects of CSA 
practices on generating additional incomes, 
enhancing food access and diversity, improving 
climate resilience and not increasing agricultural 
labor time (on average 90% of adopting farmers). The 
effect on improving yields differed between male and 
female and among  specific CSA-practice  (Table 3); it 
ranged from 8% (for agroforestry and OM+ microdose of 
inorganic fertilizers for female farmers) to 88% (this same 
practices for male). 
 CSA practices & climate resilience: Farmers 
reported that the positive effect of the CSA practices 
on decreasing their vulnerability to climate shocks 
ranged between ca. 74% (microdose of inorganic 
fertilizers) up to 88% (OM + inorganic fertilizers). 
Across all the practices (from high to low adoption 
rates), on average, the highest benefits were 
associated with improving food access and food 
diversity (95%-97%). Those were followed by positive 
outcomes on increasing incomes (94%) and 
decreasing vulnerability to climate shocks (82%). 
Overall, the results of this analysis suggest that 
improving yields might not be the primary 
incentive for farmers to implement CSA practices. 
Their potential to generate benefits on food security, 
incomes and climate resilience, combined with the 
characteristic of not implying additional labor are 
major determinants. 
Gender effects linked to CSA 
implementation 
 Participation in decision making on implementing 
the practices: Most male and female farmers agreed 
that male did decide alone on the implementation of: 
manure, FMNR and microdose of inorganic fertilizers. 
They disagreed, however, on their level of 
participation in the decision to implement the other 
practices: e.g both reported being the ones deciding 
alone on agroforestry (96% for male and 67% of 
female) and reduced tillage (79% male; 47% female). 
For drought tolerant varieties and the mix of organic 
matter + inorganic fertilizers, about half of the male 
reported mainly being the deciding alone while female 
reported more often that it was a joined decision.  
 Participation in CSA implementation: Male and 
female farmers reported that male did most of the 
work associated with the implementation of: reduced 
tillage, manure and microdose of inorganic fertilizers. 
Contradictory perceptions where recorded on the 
other practices. For agroforestry, both (91% of male 
and 67% of female) reported that they did most of the 
work, similar to what was observed for FMNR (>50% 
in male and 38% in female). For drought tolerant 
varieties, 42% of female considered that they equally 
contributed while 47% of male said that they did most 
of the work. 
 Participation/Control of income generated 
through CSA: The level of participation and/or 
control over income generated by the seven practices 
was above 97% for female and above 98% for male 
farmers. 
Conclusion 
Smallholder farmers in Kaffrine continue to face the 
historical challenges associated with climate variability. 
They are implementing coping strategies but also risk 
mitigation actions mainly driven by climate shocks. 
Despite their low proportion (7%), female-headed 
household, showed, higher levels of food security during 
the hardest months and made changes in their cropping 
activities more often than male-headed HH. The level of 
adoption of the CSA practices in Kaffrine is very high 
(95% in male-headed HH and 100% in the female-HH) 
reflecting scaling out and farmer to farmer learning. This 
is also consistent with the positive perceptions on the 
impacts of these practices on HH livelihoods (income 
generation), food security and climate resilience as well 
as on female and male participation and/or control over 
the generated resources (above 97%). 
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